Choosing 'buy none' in food choice analysis: the role of utility balance by Campbell, Danny et al.
Choosing ‘buy none’ in food choice
analysis: the role of utility balance?
Danny Campbellabc Edel Dohertyac Vikki Gibsonab
aGibson Institute for Land, Food and Environment, School of Biological Sciences, Queen’s
University Belfast
bInstitute for a Sustainable World, Queen’s University Belfast
bInstitute of Agri-Food and Land Use, School of Biological Sciences, Queen’s University Belfast
Prepared for the Agricultural Economics Society Annual Conference
Warwick, April 2011
Abstract
Stated choice analysis is now a widely used and accepted methodology for exploring
food choice. In stated choice experiments respondents are asked to make a choice be-
tween two or more alternatives, one of which typically takes the form of a ‘buy none’
option. It is widely recognised that respondents often perceive this option differently
from the other alternatives and various reasons for this have been offered. Neverthe-
less, the role that utility balance among the experimentally designed options plays
on the propensity of respondent’s choosing ‘buy none’ has largely been overlooked.
Using a non-linear representation of utility we show that the ‘buy none’ choices are
sensitive to utility balance. We further show how accommodating this provides an
additional insight into choice behaviour and has a bearing on welfare calculations.
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1 Introduction
Since its introduction there has been a growing number of studies using the stated
choice experiment methodology. Discrete choice experiments are appealing as value
derivation techniques because they are consistent with the Lancasterian microeco-
nomic approach (Lancaster, 1966), whereby individuals derive utility from the dif-
ferent characteristics, or attributes, that a good possesses, rather than directly from
the good per se. Accordingly, a change in the level of an attribute describing a given
alternative may cause the respondent to favour that alternative over another that is
perceived as providing an inferior combination of attributes. In discrete choice ex-
periments, respondents are asked to select their preferred alternative from a given set
(the choice set), and are typically asked to perform a sequence of such choices giving
rise to a panel of discrete choices. Experimental design theory is used to construct
the alternatives, which are defined in terms of their attributes and the levels these
attributes could take. This type of analysis has been widely used to derive welfare
estimates for ecological and environmental goods.
Typically the choice task respondents are faced with includes an option to ‘buy
none’, usually referred to as the status-quo (SQ) alternative. The inclusion of such an
alternative provides realism and ensures that the resulting welfare estimates are theo-
retically consistent with welfare economics. However, it is widely remarked that re-
spondents can perceive this alternative differently from the other alternatives. While
a number of reasons for this have been suggested (e.g., see Kontoleon and Yabe,
2003; Samuelson and Zeckhauser, 1988; Scarpa et al., 2005, 2007, for an overview),
the role that the degree of utility balance between the non-SQ alternatives plays has
largely been overlooked (despite the fact that it has been shown by Hauser and Toubia
(2005) to effect the partworth estimates). This paper seeks to address this gap in the
literature. The argument here is that, as the degree of utility balance between the
non-SQ alternatives increases, making a choice between them becomes increasing
burdensome and that this may lead to a higher propensity of respondents choosing
the SQ option.
To accommodate this issue, in this paper we use a non-linear representation of util-
ity to isolate the impact of utility balance on respondent’s SQ choices. Moreover, we
opt for a specification that accommodates the random taste variation. The rationale
for this stems from the recognition that the degree of utility balance is respondent-
specific (i.e., the actual probability of choosing an alternative depends on their pref-
erences). We further acknowledge that this phenomenon may not be associated with
all respondents and, thus, our modelling approach is aimed at retrieving probabilistic
estimates of this type of behaviour. Results, based on an empirical dataset explor-
ing the demand for value-added services to food, reveal that a share of respondent’s
decision to choose the ‘buy none’ option was influenced by the degree of utility bal-
ance among the none SQ options. Results further show that accounting for this leads
to gains in model fit and that failing to account for it has implications for market
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predictions.
The remainder of the paper is structured as follows: Section 2 outlines our empir-
ical case-study; Section 3 describes our modelling approach; Section 4 presents the
results from the analysis; and, Section 5 concludes.
2 Case-study: demand for assured, safe and traceable food
To identify the relevant food safety attributes and levels, the study design was in-
formed by expert opinion from food scientists involved in developing methods to
verify the safety and authenticity of food. After discussions, three safety attributes
were identified. These included food testing standards, traceability standards and
health and welfare standards of the food-producing animals. These attributes were
presented at two levels in the choice experiment—a current and enhanced standard.
For the ‘food testing’ attribute, the enhanced standard represented the use of addi-
tional testing to ensure safer food. For the ‘traceability’ attribute, the enhanced stan-
dard consisted of the use of technology to verify the exact origins of the meat so that
labelling fraud could not occur. For the ‘animal health and welfare’ attribute, respon-
dents were informed that the enhanced standard tested the animals for the presence
of any drugs or diseases, whilst the current standard only tested for the presence of
drugs. A ‘region of origin’ attribute was included to decipher preferences for chicken
products sourced within the British Isles versus chicken products that came from out-
side this area. A final attribute was included which depicted the price levels of the
chicken products, which was presented for a tray of two chicken breasts. Although
expert opinion ensured the information on the levels was correct and relevant to the
scientific developments in these areas, a series of focus group discussions were also
held to determine whether the levels were understandable and relevant to the general
public. This ensured that consumers could understand and differentiate between the
levels as well as the choice alternatives. It also gave an indication of the number of
choice sets to present in the choice experiment.
After the feedback from scientific experts and focus groups, a Bayesian efficient
experimental design was generated, based on the minimisation of the Db-error cri-
terion (for a general overview of efficient experimental design literature, see e.g.,
Scarpa and Rose, 2008, and references cited therein). The design comprised of
a panel of twelve choice tasks. For each task, respondents were asked to choose
between two experimentally designed alternatives and a ‘buy none’ option. When
making their choices, respondents were asked to consider only the information pre-
sented in the choice task and to treat each task separately. Respondents were also
reminded that if they thought the alternatives were too expensive, or if they did not
normally buy chicken, they could simply choose the ‘buy none’ option. In total, this
paper uses responses collected via an on-line survey from 622 respondents residing
in Great Britain, resulting in 4,976 observations for model estimation.
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3 Modelling approach
Starting with the conventional specification of utility, where respondents are indexed
by n, chosen alternatives by i, available alternatives by J, choice occasions by t,
the attributes are represented by x and δ is a dummy variable equalling 1 when the
alternative is the SQ, we have:
Unit = βxnit + δC + εnit, (1)
where β are parameters to be estimated for the attributes, C represents a constant
for the SQ alternative, and ε is an iid type I extreme value (EV1) distributed error
term, with constant variance pi2/6. Given these assumptions, the probability of the
sequence of choices made by individual n can be represented by the multinomial logit
(MNL) model:
Pr (yn|xn) =
Tn∏
t=1
exp (βxnit + δC)
J∑
j=1
exp
(
βxn jt + δC
) , (2)
where yn gives the sequence of choices over the Tn choice occasions for respondent
n, i.e., yn =
〈
in1, in2, . . . , inTn
〉
.
Given our focus on exploring SQ effects, as outlined in Scarpa et al. (2005), an
error component specification is a useful starting point, since it facilitates the sub-
stitutions patterns between the non-SQ alternatives. This can be achieved using the
following specification:
Pr (yn|η, xn) =
∫
η
Tn∏
t=1
exp (βxnit + δC + (1 − δ) η)
J∑
j=1
exp
(
βxn jt + δC + (1 − δ) η
) f (η) d (η) , (3)
where η is the error component and is specified as η ∼ N
(
0, σ2
)
to capture the choice
situation invariant variation that is unobserved and not accounted for by the other
model components. In addition to this, there can also be heterogeneity in the pref-
erences respondents hold for the attributes. For this reason, there has been a growth
in models which attempt to uncover and explain the heterogeneity across respon-
dents. Indeed, in the food choice literature it is increasingly now common practice
to use models, such as mixed logit specifications, to handle preference heterogeneity
(e.g. Balcombe et al., 2009; Rigby and Burton, 2006), by treating the coefficients as
random. Moreover, as discussed in McFadden and Train (2000), these mixed logit
models provide a flexible and computationally practical econometric method, which
with adequate data quality, may in principle be used to approximate any discrete
choice model derived from random utility maximization.
With θ representing the combined vector of β and η, the unconditional choice
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probability is obtained by integrating the logit probability over all possible values of
θ:
Pr (yn|θ, xn) =
∫
θ
Tn∏
t=1
exp (βxnit + δC + (1 − δ) η)
J∑
j=1
exp
(
βxn jt + δC + (1 − δ) η
) f (θ) d (θ) , (4)
where we assume β ∼ N
(
µ, σ2
)
for all attributes except for cost where we opt for
a Triangular distribution specified as follows: β$ ∼ T (µ$ − σ$, µ$ + σ$) and where
the constraint σ$ ≤ |µ$| is placed to ensure the distribution is bounded within a given
orthant, which is advantageous given the theoretical inconsistency of observing a
positive value for the cost coefficient.
Thus far we have assumed that the SQ choices are not influenced by the degree of
overlap between the non-SQ alternatives. In this paper our focus is on highlighting
the role that utility balance plays on respondent’s tendency of choosing the SQ alter-
native. Utility balance, which is typically an issue discussed in relation to experimen-
tal design (e.g., Scarpa and Rose, 2008; Huber and Zwerina, 1996), is a measure of
the similarity in choice probabilities of two or more alternatives. The argument here
is that, as the degree of utility balance between the non-SQ alternatives increases,
making a choice between them becomes increasing burdensome and that this may
lead to a higher propensity for respondents to choose for the SQ option.
The measure of utility balance (denoted by B) between the G non-SQ alternatives
for a given choice task can be calculated as follows:
B =
G∏
g=1
Pr (y = g)(
1
G
)G . (5)
The value of B ranges between 0 and 1, with the value representing how bal-
anced the probabilities are over the alternatives within the choice task. As B → 0
it is an indication that the choice task contains a completely dominant alternative (in
which case choosing the preferred alternative does not require substantial cogitative
effort), whereas the probabilities across all alternatives become increasingly balanced
as B → 1 (thus, requiring the respondent to invest considerable cogitative effort to
ensure they maximise their expected utility).
In this paper we achieve this by re-parameterising the variable C in the above
specifications as follows:
C = c + ϕωB, (6)
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where the c now captures the influence the SQ constant, ceteris paribus, and ω ex-
plains the influence of utility balance among the non-SQ options on the SQ choice.
However, we recognise that it may not be the case that all respondents will exhibit this
type of behaviour. We, therefore, introduce a further parameter (ϕ) into Equation 6,
which we specify as a discrete variable as follows:
ϕ =
{
1 if respondent’s SQ choices are influenced by utility balance;
0 if otherwise. (7)
Associating the probabilities of ϕ1 and ϕ0 with piϕ1 and piϕ0 respectively provides
an intuitive meaning: piϕ1 gives an indication of the proportion of respondents whose
SQ choices were influenced by the degree of utility balance among the non-SQ al-
ternatives, whereas piϕ0 relates to the share of respondents who are not influenced by
utility balance. Based on this, the overall choice probability is given by:
Pr (yn|θ, xn) =
∑
∀S
pis
∫
θ
Tn∏
t=1
exp (βxnit + δ(c + ϕωB) + (1 − δ) η)
J∑
j=1
exp
(
βxn jt + δ(c + ϕωB) + (1 − δ) η
) f (θ) d (θ) , (8)
where S = {0, 1} representing the two possible values of ϕ (i.e., with s0 relating to the
case where respondent’s SQ choices are not influenced by utility balance, we would
have that pis0 = piϕ0 and ϕ = 0, whereas with s1 relating to the case where respondent’s
SQ choices are influenced by utility balance, we would have that pis1 = piϕ1 and ϕ = 1).
4 Results
4.1 Estimation results
Table 1 presents results from four models, with marginal utilities for the food and
price attributes and with different specifications capturing the SQ effects, described
as follows1:
MNL model A standard MNL model (as outlined in Equation 2).
MXL model A error component and random parameters models (as specified in
Equation 4).
MNL-UB model Similar to the MNL model, but where C is re-parametrised in ac-
cordance with Equation 6.
1Since the choice probabilities in specifications MXL and MXL-UB cannot be calculated exactly
(because the integrals do not have a closed form), we estimate them by simulating the log-likelihood
with 150 quasi-random draws via Halton sampling.
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MXL-UB model Similar to the MXL model, but where C is re-parametrised in ac-
cordance with Equation 6 (i.e., the overall choice probability as set out in Equa-
tion 8).
Looking firstly at the MNL model results reveals, as expected, that the coefficients
retrieved for the three food safety attributes are all estimated as having a positive, and
significant, sign—implying that respondents, ceteris paribus, have a preference for
the ‘value-added’ services to food. Comparing the magnitudes of these parameter
estimates suggests that respondents place the highest value on food that has under-
gone enhanced testing to ensure food safety and that the food was produced free of
harmful drugs and diseases, whereas the ability to fully trace the food played a lesser
role on respondent’s choices. In line with expectations, the coefficient for the lo-
Table 1: Estimation results
MNL MXL MNL-UBa MXL-UBa
est. |t-rat.| est. |t-rat.| est. |t-rat.| est. |t-rat.|
βTesting 0.766 18.98 - - 0.729 18.52 - -
µTesting - - 1.127 16.35 - - 1.157 15.47
σTesting - - 0.982 13.59 - - 1.024 13.33
βTraceable 0.445 11.69 - - 0.351 9.94 - -
µTraceable - - 0.641 13.38 - - 0.625 12.73
σTraceable - - 0.063 0.37 - - 0.114 0.50
βWelfare 0.714 17.39 - - 0.624 16.00 - -
µWelfare - - 1.037 15.60 - - 1.017 14.65
σWelfare - - 0.927 12.50 - - 0.928 12.64
βLocal 0.189 4.26 - - 0.173 4.40 - -
µLocal - - 0.340 5.31 - - 0.323 5.07
σLocal - - 0.652 6.66 - - 0.656 6.12
βPrice -0.668 24.70 - - -0.601 21.85 - -
µPrice - - -1.026 22.08 - - -1.010 19.91
σPrice - - 1.026 21.52 - - 1.010 19.91
C -2.317 24.83 -5.334 17.56 - - - -
ση - - 3.622 14.73 - - 4.508 12.03
c - - - - -2.831 -29.362 -6.495 13.35
ω - - - - 1.573 24.379 2.684 10.93
piϕ1 - - - - 0.083 6.486 0.092 2.96
L
(
βˆ
)
-4,168.53 -3,515.10 -3,918.24 -3,511.86
K 6 12 8 14
ρ¯2 0.236 0.355 0.282 0.355
AIC/N 1.678 1.418 1.578 1.417
BIC/N 1.686 1.433 1.589 1.435
a Since piϕ1 + piϕ0 = 1, for the sake of brevity we only report piϕ1 .
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cally produced attribute is found to be also positive, and significant—revealing that,
other things being equal, respondents prefer food that is produced in the British Isles
compared to food produced elsewhere. In line with a-priori expectations the coeffi-
cients obtained for the price attribute and SQ constant are both estimated as having
negative, and significant, signs—implying that, all else held constant, respondents (i)
prefer food that is less expensive, and (ii) dislike the situation of not having the food.
The MXL model is aimed at addressing the substitution patterns between the non-
SQ alternatives and concurrently the random taste variation across the respondents
for the choice experiment attributes. We note that, as one would expect following the
results under the MNL model, the means of random parameters are all found to be
significant and have the same sign as those uncovered under the MNL specification.
We further note that the significant standard deviations for the food attributes (with
the exception of the traceability attribute) leads to the rejection of the null hypothesis
of preference homogeneity among the respondents. The significant spread parameter
for the price attribute implies that respondents also differed in their marginal utility
of money (dis-utility for the price attribute). We note that, once again, the SQ con-
stant is negative and significant. The parameter capturing the substitution patterns
among the non-SQ effects is significant, suggesting that utility from the experimen-
tally designed alternatives are more correlated among themselves than with the utility
associated with the SQ. We observe that allowing for this more flexible specification
leads to an improvement in model fit compared to the MNL model. We also note an
improvement of over 650 log-likelihood units at the expense of fitting six additional
parameters, which contributes to a likelihood ratio statistic of 1,306.86 against the χ2
critical value of 12.59
(
χ26,0.05
)
.
Under both the MNL and MXL model specifications we observe a relatively high
constant for the SQ alternative. In this paper we aim at disentangling the influence
that utility balance may play on this coefficient. We, therefore, replicate the MNL
and MXL models, but attempt to isolate the impact that utility balance has on the SQ
choices and gauge the proportion of the sample who exhibit this type of behaviour.
Inspection of the MNL-UB model results reveals that the values of ω and piϕ1 are
both significant, which is an important finding. The fact that ω is positive implies
that situations where utilities associated with the non-SQ alternatives are relatively
comparable, the tendency for choosing the SQ alternative is higher and, thereby, re-
spondents choices are influenced by the level of utility balance among the non-SQ
options. However, as identified by the value of piϕ1 we note that this type of behaviour
is not exhibited by all respondents, but, rather, only by a relative minority of respon-
dents (just less than 10 percent). While the remaining SQ constant is again found to
be negative, and significant, we remark that, for the subset of respondents whose SQ
choices are influenced by utility balance, the SQ effect is found to almost disappear
when the non-SQ alternatives are relatively balanced. While inferences relating to
the other coefficients remain relatively unchanged from the MNL model, we note
that this model is associated with an improved model fit. Indeed, the improvement
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of just over 250 log-likelihood units at the expense of two additional parameters pro-
vides a likelihood ratio test statistic of 500.59 against the χ2 critical value of 5.99(
χ22,0.05
)
.
In our final model we recognise the role of preference heterogeneity as well as
the fact that the degree of utility balance is respondent-specific (i.e., the actual prob-
ability of choosing an alternative depends on their preferences). For this reason, we
use the same specification as used in the MXL model, but allow for the influence
of utility balance. An inspection of the value uncovered for utility balance effect
coefficient from this MXL-UB model reveals that is positive, and significant, thus
confirming the conclusions reached from the MNL-UB model. However, once again,
we find that this behaviour applies to only a small subset (less than 10 percent) of
respondents. The SQ constant and error component parameters are both significant,
which is in accordance with the previous models. We note that inferences concerning
the remaining coefficients are in line with those obtained under the MXL model. We
further remark that the MXL-UB model obtains the best model fit. Moreover, with
likelihood ratio test statistics of 6.47 and 812.75 against χ2 critical values of 5.99(
χ22,0.05
)
and 12.59
(
χ26,0.05
)
for the MXL-UB model versus the MXL and MNL-UB
models respectively, we can reject the null hypothesis that the more flexible specifi-
cation does not lead to a better model fit. This improvement in fit is supported by the
ρ¯2, AIC and BIC statistics, even after penalising for the additional parameters.
4.2 Willingness to pay and demand for assured, safe and traceable food
Using the parameters reported in Table 1, we can derive the marginal willingness
to pay (WTP) for each of the food attributes. Results from these calculations re-
veal remarkable stability in the estimates. Irrespective of the model specification, the
highest computed marginal WTP estimates are associated with the testing and wel-
fare attributes (approximately £1.15 and £1.05 respectively for two chicken breasts),
with the lowest values relating to locally produced attribute (approximately £0.30 for
two chicken breasts) and with the traceability attribute ranking in-between (approxi-
mately £0.70 for two chicken breasts)2.
An alternative way of teasing out the effect of not recognising the role of utility
balance in some respondent’s choices is to explore the impact on market share pre-
dictions. For this analysis we consider a hypothetical sample of 100,000 consumers
and that their choice of chicken breasts are restricted to the following:
Current standard Two standard food safety chicken breasts (standard food testing,
traceability and welfare), that are produced outside of the British Isles and are
priced £2.00.
2We note that in the case of the MXL and MXL-UB models, these marginal WTP estimates relate
only to the mean of the distribution.
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Table 2: Market share analysis
MNL MXLa MNL-UB MXL-UBa
No utility balance effect
Market size (consumers) 100,000 100,000 91,745 90,772
Standard chicken market share (%) 42.106 40.881 46.052 42.094
Enhanced chicken market share (%) 42.106 42.854 44.916 43.887
Buy neither market share (%) 15.787 16.265 9.032 14.019
Total revenue (£) 301,679 303,088 297,329 282,158
Utility balance effect
Market size (consumers) - - 8,255 9,228
Standard chicken market share (%) - - 34.24 37.279
Enhanced chicken market share (%) - - 33.39 39.858
Buy neither market share (%) - - 32.37 22.864
Total revenue (£) - - 19,890 25,882
Total
Market size (consumers) 100,000 100,000 100,000 100,000
Standard chicken market share (%) 42.106 40.881 45.077 41.649
Enhanced chicken market share (%) 42.106 42.854 43.965 43.515
Buy neither market share (%) 15.787 16.265 10.958 14.836
Total revenue (£) 301,679 303,088 317,219 308,040
a Based on the means of the unconditional distributions (generated from 100,000 random draws)
Enhanced standard Two enhanced food safety chicken breasts (enhanced food test-
ing, traceability and welfare), that are produced within the British Isles and are
priced £5.163.
There is also the further option whereby consumers can decide not to buy any of
the chicken breasts. Based on this, and on the parameters estimated under each of
the models, we predict the proportion of the hypothetical sample of consumers who
would buy each type of chicken breasts and who would purchase neither. Results
from this investigation are reported in Table 2. Based on the MNL model parameter
estimates, the predicted market share for each type of chicken is just over 42 percent,
with the remaining (almost 16 percent of the consumers) predicted to buy neither type
of chicken. Based on this, the total revenue equates to just over £300,000. Despite
the more flexible specification used in the MXL model, the predicted market shares
and total revenue are quite comparable to those reached under the MNL model.
Turning to the MNL-UB and MXL-UB models, where the influence that utility
balance has on the tendency for choosing the SQ is accommodated, we report sep-
arate predictions for the larger subset of consumers who did not exhibit this type of
behaviour and the smaller subset of who did. Based on the predictions generated from
3The price of £5.16 has been derived as it represents the value at which there is utility balance between
the two scenarios using the MNL model parameters
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these models, we find, irrespective of whether or not their decisions to buy neither
were influenced by the degree of utility balance among the two types of chicken, the
proportions predicted for the standard and enhanced chicken are analogous, as one
would expect. However, the proportions of respondents predicted to buy neither type
of chicken differ considerably between the two subsets, to the extent that predictions
of non-purchasing may be upwardly biased in the naïve MNL and MXL model spec-
ifications. As can be seen, this has implications for the predictions of total revenue
generated from this hypothetical sample of consumers (a increase of over 5 percent
when comparing the MNL-UB model predictions against those computed under the
MNL model). Examining the market share predictions for consumers whose choices
are influenced by utility balance, clearly shows their increased tendency not to buy
any of the chicken breasts, possibly reflecting their reluctance to invest the necessary
cogitative effort.
5 Conclusions
Results based on a stated choice experiment exploring the demand for value-added
services to food among consumers in the Great Britain, provide confirmation that a
share of respondent’s decision to choose the ‘buy none’ option was influenced by
the degree of utility balance among the none SQ options. This suggests that some of
these SQ choices may actually reflect a simplifying heuristic, reflecting the reluctance
of some respondents to invest the necessary cogitative effort to decide between two
relatively comparable alternatives.
While the majority of the sample are still probabilistically identified as not ex-
hibiting this type of behaviour, our approach nevertheless provides a framework for
isolating the impact of utility balance on SQ choices. Our analysis provides evidence
for the need to disentangle the role of utility balance and status-quo effects. Results
further show that accounting for this leads to gains in model fit and that failing to
account for it has implications for market predictions. Crucially, our analysis high-
lights the fact that predictions of non-purchasing may be upwardly biased unless the
role of utility balance is accounted for, which we ultimately show has implications
for revenue predictions (possibly differences of over 5 percent).
Results in this paper highlight the need to fully explore reasons for SQ choices.
While our analysis shows this from the estimation point of view, knowledge of the
fact SQ choices may also be influenced by the degree of utility balance among the
non-SQ alternatives should also help at the experimental design stage. Indeed, im-
plementing this type of analysis to data collected during piloting should ensure that
the design used in the main survey is appropriate. Doing so should help avoid the sit-
uation of upwardly biasing the proportion of SQ choices as a form of heuristic. Our
findings also provide compelling evidence for further research in this area. Future
studies should incorporate procedures for identifying and dealing with the role of
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utility balance on respondent’s choices so that the sensitivity on model performance
and welfare estimates can be further evaluated.
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